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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

1. Claims 4-7, 9, 10, 12, 17, and 21-23 are rejected under 35 U.S.C. 1 12, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

° In claim 5, lines 13-14, the phrase "an estimated attenuation of radiation" is indefinite 
insofar as it is unclear whether the phrase is referring to a new attenuation of radiation or to the 
"attenuation of radiation" recited in line 8 of the claim. 

0 In claim 5, lines 19-20, the phrase "the estimated attenuation of radiation" lacks proper 
antecedent basis insofar as it is unclear whether the phrase is referring to the "attenuation of 
radiation" recited in line 8 of the claim or to the "estimated attenuation of radiation" recited in 
lines 13-14 of the claim. 

° In claim 11, line 2, the phrase "an x-ray current" is indefinite insofar as it is unclear 
whether the phrase is referring to a new x-ray current or to the "x-ray current" of parent claim 
21, line 11. 

° In claim 11, line 3, the phrase "the x-ray current" lacks proper antecedent basis insofar as 
it is unclear whether the phrase is referring to the "x-ray current" of parent claim 21, line 11 or to 
the "x-ray current" of claim 11, line 2. 

° In claim 21, lines 9-10, the phrase "acquired over a preceding at least one revolution of 
the helical orbit previous to the current position" is indefinite insofar as the phrase is unclear. 
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° Claim 22 is indefinite insofar as it is unclear how "acquiring" could comprise "revolving 
the x-ray source around the subject and simultaneously linearly moving the subject such that the 
revolving and linear moving cooperatively define the helical orbit of the x-ray source relative to 
a subject". 

° In claim 23, line 2, the phrase "x-ray current" is indefinite insofar as it is unclear whether 
the phrase is referring to a new x-ray current or to the "x-ray current" of parent claim 21, line 11. 
° In claim 23, line 3, the phrase "radiation attenuation" lacks proper antecedent basis 
insofar as it is unclear whether the limitation is referring to the "axial radiation attenuation" of 
parent claim 21, line 5 or to the "baseline radiation attenuation" of parent claim 21, line 8. 
0 In claim 23, lines 4-5, "the acquiring operation" lacks proper antecedent basis. 
0 In claim 23, line 5, the phrase "the x-ray current" lacks proper antecedent basis insofar as 
it is unclear whether the phrase is referring to the "x-ray current" of parent claim 21, line 11 or to 
the "x-ray current" of claim 23, line 2. 

° Claims 4, 6, 7, 9, 10, 12, and 17 are rejected by virtue of their dependencies. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 4, 21, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kalender et al. (Dose reduction in CT by anatomically adapted tube current modulation. II. 
Phantom measurements; 1999; Medical Physics; 26(1 1)) in view of Popescu et al. (US 5867555). 
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° Regarding claim 2 1 , Kalender et al. teaches a method comprising: 

acquiring CT imaging data as an x-ray source traverses a helical orbit relative to a subject 

(pg. 2248, col. 1, lines 1-12; pg. 2248, col. 2, lines 18-20; see figure 1); 

determining an axial radiation attenuation from CT imaging data acquired previously at a 

point in the helical orbit about a half revolution away from a current position of the x-ray source 

(pg. 2248, col. 1, line 9-col. 2, line 20; see figure 1); 

modulating an x-ray current of the x-ray source at the current position of the x-ray source 

based on the determined axial radiation attenuation (pg. 2248, col. 1, line 13-col. 2, line 20; see 

figure 1). 

However, Kalender et al. fails to teach determining a baseline radiation attenuation from 
CT imaging data acquired over a preceding at least one revolution of the helical orbit previous to 
the current position of the x-ray source and modulating the x-ray current of the x-ray source at 
the current position of the x-ray source based on the determined baseline radiation attenuation. 

Popescu et al. teaches determining a baseline radiation attenuation ("modulation index", 
col. 3, line 67 - col. 4, line 1) from CT imaging data acquired over a preceding at least one 
revolution of a helical orbit previous to a current position of an x-ray source (col. 1, lines 39-43; 
col. 3, lines 6-21; and col. 3, lines 58-62; see figure 4) and modulating an x-ray current of the x- 
ray source at the current position of the x-ray source based on the determined baseline radiation 
attenuation (col. 2, lines 42-54; see figure 4). 

It would have been obvious to one having ordinary skill in the art at the time of the 
invention to modify the method of Kalender et al. to also include the feature suggested by 
Pepescu et al. since one would have been motivated to make such a modification to to provide a 
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method which allows for a faster calculation of the attenuation during a scan (col. 2, lines 38-40) 
as implied by Popescu et al. 

° Regarding claim 4, Kalender et al. teaches a CT scanner including a processor 
programmed to perform a method according to claim 21 (see figure 1). 

° Regarding claim 22, Popescu et al. teaches that the helical orbit is defined by revolving 
the x-ray source around the subject and simultaneously linearly moving the subject (col. 1, lines 
39-43). 

o 

3. Claim 1 1 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Kalender et al. 
(Dose reduction in CT by anatomically adapted tube current modulation. II. Phantom 
measurements; 1999; Medical Physics; 26(1 1)) in view of Popescu et al. (US 5867555) as 
applied to claim 21 above, and further in view of Gies et al. (Dose reduction in CT by 
anatomically adapted tube current modulation. I. Simulation studies; 1999; Medical Physics; 
26(11)). 

° Regarding claim 11, Kalender et al. as modified above suggests a method as recited 
above. 

However, Kalender et al. fails to teach that the modulating of the x-ray current includes 
modulating the x-ray current based on the determined axial and determined baseline radiation 
attenuation raised to a selected power, respectively. 

Gies et al. teaches that modulating of an x-ray current includes modulating the x-ray tube 
current base on a determined radiation attenuation raised to a selected power (pg. 2235, col. 2, 
second paragraph; pg. 2236, col. 2, last paragraph - pg. 2237, col. 1, first paragraph). 



Application/Control Number: 1 0/599,4 1 8 Page 6 

Art Unit: 2882 

It would have been obvious to one having ordinary skill in the art at the time of the 
invention to further modify the method of Kalender et al. to also include the feature suggested by 
since one would have been motivated to make such a modification to provide tube current 
control which yields the optimal pixel noise level for a given total dose (pg. 2237, col. 1, last 
paragraph - pg. 2237, col. 2, line 1) as implied by Gies et al. 

Allowable Subject Matter 

4. Claims 14-16 are allowed. 

The following is an examiner's statement of reasons for allowance: 
Regarding claim 14, the prior art fails to teach or fairly suggests a method requiring the 
step of determining a baseline x-ray current component based on a ratio of an estimated baseline 
attenuation of an upcoming position or angular bin and an average attenuation of the initial 
revolution, determining an axial current component based on a ratio of an estimated axial 
attenuation of the upcoming position or angular bin and a maximum or average attenuation of a 
present revolution, and determining a total x-ray current by combining the baseline and axial x- 
ray current components, in combination with all the other limitations of the claim. 
Claims 15 and 16 are allowable by virtue of their dependencies. 

Response to Arguments 

5. Applicant's arguments filed December 15, 2008 have been fully considered but they are 
not persuasive. 

Regarding claim 21, applicant asserts that the "modulation index" of Popescu et al. (US 
5867555) does not correspond to the baseline radiation attenuation recited in claim 21. 
Examiner respectfully disagrees. Popescu et al. teaches that the modulation index is a moving 
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average over a measured attenuation profile (col. 3, line 63-col. 4, line 14). Applicant's 
specification teaches that the baseline radiation attenuation is an average over a measured 
attenuation profile (page 13, lines 12-28). Therefore, Examiner takes the position that Popescu 
et al.'s modulation index does correspond to applicant's baseline radiation attenuation recited in 
claim 21 . For these reasons, applicant's arguments are not persuasive and the rejection is being 
maintained. 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MONA M. SANEI whose telephone number is (571)272-8657. 
The examiner can normally be reached on M-W 9-5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward J. Glick can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Mona M Sanei/ 
Examiner, Art Unit 2882 

/Edward J Glick/ 

Supervisory Patent Examiner, Art Unit 2882 



